DOCOHEUT RESOHB 



BD 166 2«1 



TH 008 254 



AUTHOR 
TITLE ^ 



INSTITUTION 
REPORT NO 
PUB DATE 

NOTnE 

AVAILABLE FROM 



EDRS PRICE.. 
DESCRIPTORS 



IDENTIFIERS 



Goilld^ R. Bruce 

Air Force Officer Qualifying Test For in N: Development 

and' Standardization, Final Report for Period March 

1974 - March 1978, ' l) . 

Air Force Human Re so urces Lab. ^ Brooks AFB^f Texas^ 

AFHRL-TR-78-43 ' ^ 

Aug 78 •* - ; 

Superintendent of Documents^ United States Government 
Printing Office^ Washington^ D^C. 20402 (Stock Number 
771-122/57) 

MF-$0.83 HC-$U67 Plus Postage, 

♦ Aircraft Pilot^s; I tern Analysis ; *Norms; 

♦Occupational Tests; *Off iter .Personnel; Personnel 

Selection; Scores; *Test Construction; Test 

Reliability ; Test Validity 

♦Air Force Officer Qualifying Test 



ABSTRACT ^ • 

The constructipji and norming of Form N of the Air 
Force Officer Qualifying Test (APOQT) is described. The new form 
serves the same purpose as its predecessor and possesses basically 
the same characteristics. References are made to the research which 
provided the basis for most of the changes. Other changes were made 
because of the admission of women to the Air Force. The test battery 
yields five composite scores: Pilots Navigator-Technical, ^ Officer 
Quality, Verbal, and Quantitative. Two sets of conversion tables are 
provided for examinees* scores according to educational level — two or 
more years of co^legs^, and less than two years of college. 
Standardization was accomplished by administering the test to samples 
of examinees from all major sources for commissioned personnel in the 
Air Force as well as to a sample of second lieutenants. Conversion 
tables for each raw score composite to percentile ranks are given, as 
are score distribution summary data and distribution curves. 
Summaries of item difficulty data and test reliabilities are given. 
(Author/CTM) 
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AIR FORCE OFMCHU QUALIFYING TEST FORM N: 
DEVELOPMENT AND STANDARDIZATION 



I. INTRODUCTION 

\ 

Ip 1951, a selected group of paper-and>pencil 
'subtests Jrom th^ World War U aircrew classificav, 
tion bat teries Were combined with an aptitude test 
called the Aviatfon-Cadet Officer-Candidate 
^Oualifyi"8 Test. The result was a new operational 
instrument known as the Air Force Officer 
Oualifyi^B Test (AFOQT), it 1953, the USAF 
Oiffficcr Activity Inventory, th\Attitude Survey, 
^nd the '"formation Inventory were added to the 
AFOQ^T. Five aptitude composites (Officer 
Quality. Observer-Technical, Pilot, Verbal, and 
Quantitative) wcre derived Ixpm the battcr^iri 
much the same fashion as the current test, '^V 
test lias remained the basis of the Air Force officer 
.selection and classification testing program down* 
ioMhf pre^sent. During its 27. years of use, 15 
different forms of the test were constructed , And 
frofn time to tinic, other tests were derived from it 
to meet special needs. The entire history of this 
effort has been documented (Miller,* 1966, 1%8, 
1970^ 1972, 1974. f^iUgr & Valentine, 1%4; 
Valentine & Creager, 1961). Extensive technical 
data pertainiiTg AFOQT have, been sum^ 

marized in- reports on interpretation and use of 
AfOQT scores (Hunter & Thompson, 1978; 
Mathews. 1977; v^iUgr l969; Valentine, 1 977). 

The ; AFOQT is used to select candidates for 
most programs leading to a line officer commis^ 
sion, v/it*^ the Air Force Academy (AFA) the only 
major exception. It is also used to select 
candidates for undergraduate 'pilot and navigator 
training and to assist in assigning nonflying, officers 
entering their initial tour of active duty. Under 
current Production schedules, each sequential 
form of the AFqqT serves these functions for the 
Air Force throughout a 3-year cycle. In 
accordance with this cycle. AFOQ^J Form N was 
^scheduled for introduction the Air Force 
Reserve OfficeVs TrainlnrCorps (AFROTC) 
comniissioning program on 1 July 1978, 
approximately coinciding with the beginning of a 
new academic yearTand in all other programs on I 
April 1978. 



II, C;eNI;RAL CHARACTERISTICS 

.AFOQT FoFfti N was constructed according to 
the same general plan as all its recent predecessors. 
It consists of 606 test items organized into 18 
subtests from which five composite scores are 
•derived. These are the Pilot, Navigator-Technical, 
Offjcer Quality, Verbal, and Quantitative 
composites. These composites* are used 
individually in various officer personnel programs. 
The composition of the test is shown in Table 1. 

Form N consists of four tes^t booklets 
accompanied by adnur^istrative, scoring, and inter- 
pretive manuals, a set of 10 hand-scoring keys, and 
three special Digitek answer sb«fts. The answer 
sheets and interpretive manual are specific to 
Form N. The scoring manual cont'aips two sets of 
tables for converting raw scores to percentiles 
according to the educational level of the examinee. 
The educational level in the various programs 
where'^the test is used varies from college freshman 
to college. graduate. The use of separate conversion 
tables for different levels is supported by -two 
studies (Gregg, 1968; Tapes & Miller, 1969) and is 
retested using the normative data for Form N 
which provide quantitative evaluation of the 
elevating effect of education on'AFOQT scores. 

Recent predecessors of Form N consisted of 13 
subtests. One subtest. Officer Biographical 
Inventory, had been administered only to males; 
therefore, separate male and female composite 
percentile conversiori tables vvere used. The 
admission of females to traditional male career 
areas, including pilot and navigator specialties, and 
the emphasis [on equal treatment of males and 
females mandated the removal of sexist orienta- 
tions in AFOQT tests. J^e availability of data 
from on -going pilot and navigalor selectior\ 
validation studies provided die means for 
modification of , subtests, and itcmis 
subtests, comprising the five major composite 
scores. 
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<f Tahlr I. Content and Organization of AFOOT f omi 

, . ^ . 1 \ ^ — : . 



BQOHlat und Subtatt 



Form No. of 
APmr No. ^ifmt 



Pilot f^av-Tfcl) Officer Vmrb Quint 



Booklet I'M AFPT^)H 2) V«7 

Part 1 Aritlinietic Reasoning 
Part 2 Math Knowledge 
Part 3 Data Interpretation . 

Booklet A I'Pr 983) ' *)87 

Part I Word Kruiwledge 

Part 2 Reading Coinprebensiun 

Part 3 liiickgre)iind tor Current Invents 

Part 4 Verbal Analogies 

■ 

Booklet 3 (A!TT^)#4) ^ 

Part I Tnble Reading^ 
Part 2 I'lectpcal Ma/.e' 
Part 3 Block Counting' 
Part 4 Scale Reading' 
Part 5 Jools 

Part 6 MecluHiical Cornprehensit)n 

Booklet 4 ( A! PT 985) ^)K9 

Part I Rotated Blocks 

Aerial Landmarks' 
General Science 
Instrument Comprehension^ 
Pilot Biographic and Attitude Scale 



Part 2 
Part 3 
Part 4 
Part 5 



/ 



IS 
25 
25 



25 
25 
25 
25 



Total 



50 
30 
HO 
48 
25 
24 



20. 
40 
24 
24 

606 



X ■ 

X 

X 



X 
X 



.X 
X 
X 



X 
X 
X 
X 
X 
X 



X 
X 

X 



X 
X 
X 



X 
X 
X 
X 

^ 



X 
X 
X 
X 



X 
X 
H 



( 



Associated .idniinistrativi- and scoring manuals a\- Af'l'T *)H0 Aud 981. respectively. Associated answer sheets arc 
AF-PT 087 <)H<>.. Special answer tonus (AFt'T ^90 992) ;ire n.scd in tlu- Ai'ReVrc pro^ruii. A full list of Al'I'T tuunbers 
tor Al-~()(/r F-'orm N materials is iiicKiiled in Appendix IV liistnititcnt eoiiipi ehensio n is scored R W/ \ ami rriiiaininK 
speeded subtests are .<?cored R W/4. 

^^BookPet.s 1 and 2 use the same answer for/n, " * . * 



Spec (led subtests. 



III. JEST MODIFIC ATION 
OVKR R}^:ct:NT FORMS * 

Test niodifications of I'orni N over previous 
torms are suninuiri/cd as follows: ['ive tests wert^ 
removed and seven new tests were' added. OtTiccr 
Biographical Inventory . Pilot Biographical 
(nventory. Aviation Information. Visualization of 
Maneuvers, and Stick and Rudder Orientation 
subtests were rermwed, while Background for 
Current livents. Pilot Biographic and Attitude, 



Table Reading. Flectrical Ma/e. Block ( ountTiig. - 
Tools, and Rotated Blocks subtests were added. 
Two c'onjposites were further subdivided Into sub- )^ 
tests. The Quantitative Aptitude scale was 
subdivided 4uo Arithmetic F^easoning. Math 
Knowledge, antNt)ata Interpretation, ' wliile the 
Verbal Aptitude scale was subdivided into Word 
Knowledge, Reading CcMiiprehension. Background 
for Current b- vents, and Verbal Analogies. T-otal 
administration, time wits increased from 5 hours 5*1 
minutes to 6 hours 14 minutes. A common 
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niiilr/toiihilc rniivrisioii (ahk w:is jJ^^'i'lupiMl. iind 
^tlu' mimhri (A rAliKaJion Icvi'l-spocilic eiMwcrsion 
tables was rodncod lrt)ni llirrc lo two willi the 
nimhiiiat ion ot tlir ^' t>r nioir yrars ol college 
l)wt not Kfiidiiattvs" liiid tlic **c()llcj.',r ^riuluato" 
odurafioii cati'i'.oi irs I lie piocediiir Un estah 
lisliifij'. flir t'oiivcision tahirs was also allrrt'd as 
will l)r I'xplaiiicil in the stainlardi/alioii (liscussii)i). 
1 inally. tlu* miiiilvr ot trst items was iiicr^'ascil 
tmm "^M \{) ()()(». and iIk* test was placed ni tuin 
iMsteadN)! five b()t)klets, lahle 1 sinninaij/cs the' 
content and oi^',aiii/ati()n ot AIOOI l orni M 
winch was leplaceti hy i-omi N Appendix A 
siiininari/es the ditiercMces between ! orni M and 
N. .A()pendix li lists the materials associated with 
I'omi N iiuludiiij', the yVir f oree IVrsojinel l\*st 
( AI PI ) iniinbers ol the inatefials. 



IndrjUMuleiit studies hy Valcntitio { h)/7) and 
HtMiter unci Tli((»iu[)S()n (107K{ cvahiiitcd larg6 
numbers of cx[)ciiiMeiital cognitive :uul iion- 
eoj'mtivc tests tor their ability to aid prediction of 
iiavi^atof. aiul pilot training success, respectively. 
Valentine (l*)77) ovjiluated tho predictive 
contribution of 4S ijoneoj'nitive , I 7 cxpcriinciif al 
e()^',nitivo tests, JUid the original I'orin ^ Navigator 
jeclniiial coiiiposife subtests to l>crlnrniance 
pretliction toi S()7 Olftcei I raining', School (O rS) 
sttulcnts who suhscquently entered Uiulerj^raduate 
Navigator 1 raining (I'Nr). ValcntiiK* ^ound that 
l)V rct^iiniiu; all but Mechanical Inlomiatjon and 
adding; (Ivc riovy subtests, the preiijctive validity of 
tlie composite coiild be intrcased over (Jie validity 
t)t I'orin M. Oiiiintitative coni|X)sitc subscales and 
Sc ale Heading. Ad ial J Hindniafks, (ieneral Scierice, 



I'ufylc J C oiiteiit and Organi/atioii of AH)Q'I l onn M 



Booklot jnd Subt«i| 

B<H)klet I jAI P r')7:) 
(Quantitative Aptitude 



No. of 
Items 



Pilot 



Njiv-Tjch 



compositos 
Officer 



V*rb 



Quant 



Booklet 2 (Al Pr')7 M ' 

Verbal Aptitude 

() nicer liit)^i aphical lnvent(MV* 

Bookie t.M A l-n 074) 
Scale Reading^' 
Aeriijl Landmarks'' 
( ieneral Science 



00 

06 



4H 
40 
24 



\ 
\ 



X 
i 



Booklet 4 (Al P r07S) 
Mechanical Intormatioi^ 
Mechanical l*rii\ciples 

Booklet 5(Al Pr076) 
Pilot Biographical lnventt)ry 
Aviation lntonuati(>n 
Visnali/ation o\ Maneiiveis'' 
Inst rumen I C\)ni prehension'^ 
Stfck and RiuMcr Orientation' 

Total 



:4 

24 



50 
24 

24 ' 



■'Not .ulinmisJrrril to t(.^i,ili .ipj^lu.ints 



X 
.X 



X 
X 
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;iiul Mcchiiniia! I*riiiciplos (now tailed Mechanical 
( oiiMVfoliension) were recnnimended tor retention^ 
lable Reading, I'lectrical Ma/.e, Block Counting, 
lools. and Rotated Blocks were recoiiiniended 
^additions. Use of the proposed NavigatCir- 
Tet^inicai coinfU)site provided a biserial validity of 
.64 for' predicting UNT perlonnaiice. See " 
ValcMHine ( 1 077) tor specilic subtest validities. 

As part of an 8-year series ol^Studies.to develop 
t\m\ revise pFocediues lor sclectirig undergraduate 
pilot trainees. Hunter und Thmiijison r978) 
evaluated the experimental cognitive tests studied 
by Valentine ( 1077) and most of'thc original 
I'orin M Pilot couijxisite scules. Data were 
collected oji some 800 oftlcer.s and otTicer trainees 
from AI ROTC and' OTS. Inst ruinent (miipre- 
hension and tiie l*jlot Biographical and Attitude 
Seniles subtest!; were not part of the data reported 
by Hunter iuul I'hoinpsnn (107H). Hunter and 

Mhompson did suggest inclusion of the original 
. Mechanical Principles (C(im[)rehension) siibtest 
and adding si.\ new subtests to the Pilot Composite 
of the AFOOT. Verbal Analogies. Table Reading, 

; Electrical Maze. Block Count-ing, Scale Reading, 
and Tools were suggested for inclusion in th(f1*ilot 

^com[)osite because of sigiiitkant validities with 
Undergraduate,, hlot Trailing (UPT) perforniaiice 
criteria. A subsequent reanalysis of available data 
on tlie Instrument Comprehension and Pilot Bio- 
graphical and Attitude Scales resulted in estimated 
predictive validities for the new nine-subtest Pilot 
composite ranging troni r= .26 to r = .30 -a 
substantial improvement ii\ validity from that 

-^obtained by Form M (r = .10) on the same cases. 

The ty}>cs of test items and subtests comprising 
the Verbal, Quantitative, ;ind OtTicer Quality 
^ Coniposites have not been changed except for the 
removal of the Officer Biographical Inventory 
(OBI) from the Verbal and Officer Quahty 
Coni[X)sites. The OBI was previously taken only 
by males since it was composed of activities 
ass()ciated with males. Unable to remove sex bias 
troni the items, the subtest was eliminated from 
the revised Al OQT. In the other subtests, several 
dozen female airmen reviewed and commented on 
each 'item to aid the test developers in identifying 
language to be tv^ditled or items to be replaced if 
not modifiable. 



ly^^ ITI M SI UX TION 

l^uch'form of tlie-AI'OQT is designed lo have 
the same diflicuify ;is tJie preceding form. The 
sele^on of items is guided by the priticiple that 
ttf/ item of median difficulty in each test should 
beViswered Correctly by 50% of the examinee's 
Ipr whom .the test is appropriate, with tlie other 
items in the test having a considerable range of 
ditticult^alKnit the median. The only exceptions 
are th(^biographical scale and.. speeded tests for . 
whjcli the conc(<pt of difficulty has a somewhat 
different meaning. Biographical items in a sense 
have no riglit or wrong answers, but responses are 
considercfd positively or negatively in terms of 
t heir ri^lationship to an empirical criterion. 
Speeded subtests are constructed /o that few 
examinees reach the final items yet most get tife 
initial items correct so tliat computed dittlculties 
represent products other than those computed 
where each Individual has a chance to try each ' 
item. For ^ese reasons, no difficulty levels or 
internal ponsistencies were computed for the bio- 
graphical. oV speeded tests. 

The median difficulty and rangq'of difficulty of 
items in P\nm N are shown in Table 3. Difficulties 
in the table are expressed as percentages of 
examinees who answered the items correctly. 
Thus, the bigheV^alues represent" the easier items. 
The desired median difficulty is cfosely approxi* 
mated in each subtest . ^ 

Table 3 also presents internal consistency data ' 
for Form N, Internal consistency refers to the 
correlation between the correct response to an 
item and the total score of the subtest of which ^ 
the item is a part. Ag;iin the biographical subtest 
and speeded subtests are .special cases; low internal 
consistency is to be ex}>ected of them. In other 
subtests, it is desired that the internal consistency 
be high,, but it is not possible to have unifoniriy 
high internal consistency in items having the 
djjsired distribution of difficulty, Th^ range and 
median of the internal consistency distribuiions 
for I'orm N are similar to those for other foriiis'of 
the AKOQT. No items having positive internal 
consistency coefficients for pny incorrect response 
were included in the test. Some 'anciior itenis 
which upi^ared in previous forms were included. ^ 



Tabic 3. Item Difficulty Levels and Internal Consistency 
of AFOQT Fonn N» 





Difficulty 


Level 


1 nternal 


Consistency 


Subtest ^ 


Range 


Median 


Range 


Median 


vvriiniiiciic, ixCdSoninj^ « 


,1-7 


,88 


— — 


.42 


,8,9 


.Oo 


Math Knowledge 


* .45- 


.86 


.3 / 


.35 


.99 


. / > • 


Data InteFpfctation 


J4 


.90 


^53 


.17 


.70 


.59 


Word Knowledge 


.19- 


.93 


.53 


.17^ 


^,77 


- .65 - 


Reading Comprehension 




.91 


.61 




.93 


.V9 


Background for Current [events 




.87 


.54 


.25 


,88 


-.61 


Verbal Analogies 




.90 


.56 


.36 


-.81 


.57 


Tools 




.99 


.61 


.39 


-.82 


.61 


Mechanical Comprehension 


.14 


J6 


.46 


.17- 


.68 


.54 


Rotated Blocks 


.24^ 


.92 


.53 


.28- 


-.72 


.60 


General Science 


.20- 


.88 


.50 


.28- 


.77 


.62 


^speeded tests and biographical 


test arc not included 


. Internal 


consistency va 


lues are biserial 



correlations. 



V. RELIABILITY, INTLRCORRKLATIONS, 
AND VALIDITY 

Though various forms of the AFOQT have been 
used consecutively, they have in effect had the 
properties of alternate forms. It has therefore been 
assumed that such technical data as reliability, 
validity, and intercorrelations of composites for a 
new fonn are sirtiilar to the corresponding data for 
preceding forms. The assumption wias warranted 
sjnce only specific items were reniove<^ and similar 
items substituted. The assumption may still be 
essentially valid for the Verbal, Quantitative, and 
Officer Quality composites which have undergone 
little change in slibstance in the current revision. 
Intercorrelations between the Verbal, Quanti- 
tative, and Officer Quality composites for Forms 
M and N were .81 , .80, and .77, respectively. Mean 
composite scores were not significantly different 
between Forms M and N. The test-re test means 
and correlations over a 1 2- to 24-nionth period for 
266 AFROTC students attest to both the stability 
of the AF'OQT and the equivalence of the three 
composites ^etween Forms M and N. The 266 
cases were from the standardization sani|)le and ^ 
represent th^ 3rd and 4th year AFROTC cadets 
for Vhom AFOQT \ •Drm M scores could be 
located. AFROTC candidates for the Protessioniil 
Officers Course (POC) take the AFOQT early in 
tlieir second year. Therefore, the test-retest 
interval ranged from 12 to 24 months. I'^xtensivc 



revision of the, Pilot and Nayiga'torTechnical 
composite subtests leaves little justification for 
jelying on past results for these composites. There- 
fore, a stratified /andom sample of 1 ,000 cases was 
selected from the 2,681 cases in the standardiza- 
tion sample for analysis. 

Reliability and intercorrelation data for the 
composites are presented in Tables 4 and 5. The 
reliability data are determined from the formula 
for the reliability of a composite (Wherry & 
Gaylord, 1943), which in turn is based on test- 
retest or Kuder-Richardson Formula 20 data for 
the subtests. The biographical subtest is omitted. 

A convenient summary of viilidity data for the 
Officer Quality composite is contained in a 
technical report on interpretation and use of 
AFOQT scores (Miller, 1969) and in recent studies 
of success in predicting performance in AFROTC 
(Alley Sl Gibson, 1977) and OTS (Mathews, 
1977). 

Table 4. Estimated Reliability 
of Composites, AFOQT Borm N 



Composite 


Reliability 


Pilot 


.91 


Navigator-Technical 


.95 


Officer Quality 


.94 


Verbal 


.89 


Quantitative 


.93 
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> Table 5. Intercorrelation of Composites, AFOQT Form N 



Composite 


Quantitative ' 


Verbal 


Officer 
Quality 


Pilot 


Quantitative 










Verbal 


.644 " 








Officer Quality 


.896 


.905 






Pilot 


.740^^ 


.522 


.688 




Navigator-Teclinical 


.730 


.531 


.687 


.969 



VI. STANDARDIZATION 

The AFOQT had traditionally been stand- 
aiiii/cd on an AFA candidate group. After 1960, 
Aciulsmy candidates were no longer available for 
this purpose, but a new method was devised for 
indirectly relating a new AFOQT form to a prior 
Academy candidate group. The specific group was 
made up of 5,105 candidates for the class of 1964. 
The indirect method has been described in general 
(Dailey, Shaycoft, & Orr, 1962) and in its speciHc 
application to the AFcflbT (Miller Valentine. 
1964). Brietly, the method consisted of equiper- 
centile conversions from AFOQT Form Ci, which 
was administered to Academy candidates, through 
composites of tests from the Project TALFNT 
battery to the new form of the AFOQT, The 
relationsliip between the TALI-NT composites and 
the new form was determined on samples of basic 
airmen stratified on the Armed Forces Qualifica- 
tion Test (AFQT) by deciles in the percentile 
range from 21 to 100(Mdler, 1974). 

Revision of subtests making up composites in 
Torni N made it impossible to develop such ecpn- 
percentile' conversions, so new normative data 
were collected. Whereas past AFOQT scores have 
related solely to Academy aidets. the new 
reference group has been changed to include all 
major sources for Air Force commissioning 
programs and sources for specialized training 
programs. Therefore, the standardization sample 
was selected from basic airmen; Al-ROTC, OTS, 
and Ah A cadets; and junior officers. 

In the fall of 1977. Al'OQT I'orni N was 
administered to 2.681 cases for establisiiment of 
percentile conversion tables. Composition of (he 
normative sample is as follows: Basic aimien who 



were in the upper 50 percent of examinees taking 
the Armed Forces Qualifying Test (AFQT > 50) 
and in their seventh day of training were randomly 
selected and tested. Complete data were obtained 
on 707 airmen. The AFQT > 50 hmitation on 
selex;ted airmen was established to obtain a sample 
of airmen falling in the range of college entrants. 
The ability level of the basics should approximate 
that of, for example, applicants for 4-year 
AFROTC scholarships. 

Sixteen AFROTC detachments were selected 
for participation in the project. Schools were 
selected to represent national geographical, racial, 
and academic characteristics of AFROTC detach- 
ments. Data were obtained on 604' cases but 60 
cases had only Pilot composite scores, So for most 
scales the effective number was 544. Random 
samples of 200 AFA cadets from each of the four 
classes, 1st through 4tli years, were selected and 
771 complete records were obtained. The basic, 
AFROTf, and AFA cases represented the non- 
college graduate portion of the sample. The college 
graduate sample was coiupiised of OTS trainees 
and second lieutenants. Some 240 OTS students 
were tested but because of limited available test 
time, no individual took.all subtests so the Ns vary 
considerably by composite. It should be noted 
that in the OTS population, nu«t cases had science 
and engineering degrees and many had postgrad- 
uate training. To complete the .sample, a 
continental United States (CONUS) wide sample 
of some 300 AhROTC and AFA source second 
lieutenants were selected, resulting in complete 
scores on 284 cases. Score distributions on the 
samples will be presented in the next section, in 
tiie total Si\mple. there were 268 fenuiles (MY/c) 
and 294 Blacks (11%). 
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Past versions of the AFOQT liavc provided 
separate percentile ci)n version tables for three 
educational groupirigs: U) less than 2 years 
college; (2) 2 years college or more but not college 
graduates; and (3) college graduate or |X)st- 
graduatc. The procedure was based on ijuantitative 
evaluation of the elevating effect of education on 
Al'OQT scores as reported by Ciregg (1%8) and 
Tupcji and .Miller .( 1^)6*^)). Inspection of raw 
composite score diiferences for the three educa- 
tion level groupings^ for !"orin N indicated there 
were no significant differences (P < .05) between 



the college graduate group and those with 2 years 
college who were not grarduates. Composite means > 
by education group are shown in Table 6. 
Significanf differences between those with less 
-than 2 years college and those with 2 or more 
years college were found for all five AFOQT 
conipi)sites. Therefore, two separate raw^ score to 
percentile conversion tables were developed to 
take into account effects of education on AFOQT 
performance. The score conversion charts are 
shown in Tables 7 and 8. 



luhlc 6 Raw Scorc Composite Means and Standard Deviations 
bv Three Educational Groups. AFOQT Form N 



Composite 




College 
Graduates 


College Non-Grad 
Ed 2 yrs. 


College Non-Grad and 
Non-College 
Ed < 2 yrs. 


Quantitative 


N 


460 


6S7, 


1,373 




X 


47.02 


SI. 26 


30.41 




S.l), 


13.4H 


12.^)0 


1S.61 


Verbal 


N 




6S() 


1,3 72 




\ 


72.35 


71.42 


SS.38 




ST). 


14.1^) 


14.4^) 


18.71 


Officer Quality 


N 




6S6 


1,371 




\ 


1 1^).14 


122.68 


04.80 




S.l). 


24.40 


24. S2 


3l/)2 


Pilot 


N 


41H 


683 


1,380 




X 


212.^)7 


226.48 


106.11 




S.l). 


44.71 


43.30 


46.44 


Navigator -Technical 


N 


3S6 


6S2 


1,3S6 




X 


101.34 


202 J8 


171.84 




S.l). 


47.04 


4S.8() 


47.80 
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Table 7. Aptitude Conversion Tables, Less Than 2 Years College 







^ 


Raw Score Cutoffs 










Navigator 


Officer 






Percentile 


Pilot 


Technical 


Quality 


Verbal 


-Quantitative 


Score 


Composite 


Composite^ 


Composite 


Composite 


Composite 





269 and ubovc 


246 and above 


1 44 and above 


0? and above 


65 and above 


QO 




Lis*-- l^j ■ 




o r\ OA 
oU— o4 


62-64 








in 1^7 


/ / — / V 


CO 1 

jv— bl 


80 * 




1 1 1 10 1 
^ \ 1 — Z^J) 


19 7 1^1 


74 7A 


CA Ci? 

JO - ~JO 


75 






19^ 1 9A 


71 7'? 


S"? ss 


70 


226 232 


'^ni - 900 " 


1 1 X 197 

1 1 o - 1 ZZ 


AS 70 

Do — / U 


S 1 S7 

J 1 — jZ 


65 


218-225 


1 94 -200 


1 1 1 1 7 




4R SO 


60 


21 1 - 217 


1 86-193 


106- 1 1 1 
1 111 


O JJ — U J 


4S 47 


55 


204- 2 10 


1 79 - 1 85 


101 - 1 OS 

1 U 1 — l\J J 


AO -J-\l 


49 -44 


50 


197 - 203 


1 74— 1 78 

1 / '-r I/O 


Qf, 1 00 


S7 SQ 

J / -J / 


10 4 1 


45 


192 196 


168-173 . 


90-95 


54-56 


36-38 


40 


186-191 


160 167 


84-89 


51-53 


' 33-35 


35 


178-185 


153-159 


78-83 


47 50 


31-32 


30 


172-177 


146-152 


73-77 


44 46 


28-30 


25 


164-171 


139-145 


' 68 72 


40-43 


26-27 


20 


1 54 - 1 63 


132-138 


63-67 


37 39 


24-25 


15 


145 153 


121^151 


58-62 


34 ^36 


22-23 


10 


134-144 


109-120 


53-57 


30-33 


20-21 


05 


1 18-133 


90-108 , 


46-^52 


25 29 


17-19 


01 


1 1 7 anti "below 


89 and below 


45 and below 


,24 and below 


16 and below 





Tabic S. 


Aptitude Conversion Tables, 2 or More Years of College 
Including College Graduates 












Raw Score Cutoffs 






Percentile 
Score 


Pilot 
Composite 


Navigator 
Technical 
Composite 


Officer 
Quality 
Composite 


Verbal 
Composite 


Quantitative 
Composite 


95 


28 1 and above 


266 and above 


1 55 and above 


9 1 and abt)vc 


69 and above 


90 


274 


283 


255-26 5 


150 154 


89-90 ' 


66-68 


85 


266 


273 


246 -254 


146-149 


86 88 


64 65 


80 


259 


265 


239-245 


143-145 


84 - 85 


62 -63 


75 


253 


258 


233 -238 


140-142 


83 83 


60 61 


70 


249 


0 s^ 


228 232 


127 129 


81 82 


59 59 


65 


244 


-248 




134 136 


7^> - 80 


57 58 


60 


239 


243 


216 220 


131 133 


78 78 


55 56 


55 


233 


238 


. 209- 215 


128-130 


76 77 


54 54 


50 


228 


232 


203-208 


125 127 


75 75 


52-53 


45 


223 


-227 


198-202 


123-124 


73 74 


50-51 


40 


217 


• 222 


192-197 


120 122 


71-72 


48 49 


35. 


210 


216 


185- 191 


117 119 


70- 70 


4rv-47 


30 


203 


-209 


178 184 


1 13-116 


68 69 


44-45 


25 


196 


202 


170 177 


109 112 


65 67 


41 43 


20 


187 


195 


161 169 


105 108 


62 64 


38 40 


15 


178 


186 


151-160 


98-104 


59 61 


35-37 


10 


162 


177 


135- 150 


88 97 


52-58 


30 34 


05 


138 


161 


1 10 134 


71 87 


43 51 


24 -29 


01 


137 and below 


1 09 and below 


70 and below 


42 and below 


23 and below 










12 

16 
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VU. SCORK DISTRIBUTIONS 

Table 9 presents the raw score means and 
standard deviations for the five samples in the 
standardization population. The comparisons 
represent a cross-sectional view of the samples and 
thus do not take into account sample academic 
differences. Most selection programs are concerned 
with establishing projections of available talent 
and assessing effects of adjusting cut-off scores on 
number and characteristics of the selectees. For 
these reasons, and to permit those concerned v^'itli 
qualitative differences between the samples, a 
series of frequency distributions are provided for 
the three Coniposites (OftTcer Quality, Pilot, and 
Navigator-Technical) most frequently used in 
selection programs. ^ 

The Officer Quality (OQ) composite is a 
combination of the Verbal and Quantitative 
coniposites and can be described as an index of 
"general learning ability." The OQ is the AFOQT 
scale most used in selection programs. All 
candidate* for 2- or 4-year AFROTC scholarship 



programs, AFROTC Professional Officers Course 
(POC), and OTS are screened by their performance 
on the OQ composite. Figure 1 is the distribution 
of the total norm sample OQ raw scores and 
represents a cross-sectional view of general 
aptitude levels of Air Force personnel. The 
bimodal nature of the cUrve is produced by basic 
aptitucie differences in the enlisted and commis- 
sioned entry-level personnel,' The peaked and 
•skewed nature of the curves are jargely due to test 
characteristics which exist by design. The AFOQT 
was designed to maximize differentiation among 
aptitude levels in tlie lower ranges of accepted 
aptitudes for commissioned officers. This is one of 
the major differences be'tween the AFOQT and 
general aptitude measures, such as the Scholastic 
Aptitude Test (SAT) or American College Test 
(ACT) which attempt to distinguish equally well 
between examinees at all levels of abili-ty or even 
at the higher jather than the lower levels, 

Figures 2 and 3 permit aptitude level com- 
parisons between members of each of- the five 
samples tested. From Figure 2. Ibr example. 



Table 9. Raw Score Means and Standard Deviations for AFOQT 
Form N Composites by Standardization Group Subsample^ 



Basic 



Composite 




Airmen 


OTS 


AFROTC 


2nd LT 


AFA 


Quantitative , 

\ 


N 


722 


162 


546 


287 


773 


X 


27.87 


49.68 


47.41 


46.08 


54.51 




S.I). 


10,00 


13.41 


13.17 


13.18 


9.05 


Vefbal 


N 


723 


69 


S44 


287 


772 




X 


44.62 


77.10 


65.40. 


71.61 


72.12 




S.D. 


15.73 


10.47 


M7.36 


' 14.56 


10.94 


Officer Quality 


N 


722 


69 


S44 


287 


772 




X 


72.51 


129.17 


1 12.84 


11-7.69 


126.62 




S.D. 


22.30 


18.62 


27.78 


24.69 


16.87 


Pilot 


N 


. 708 


123 


604 


284 


771 




X 


168.48 


204.31 


214.47 


219.03 


. 233.40 




S.D. 


38.28 


43.24 


44.66 


43.08 


33.93 


Navigator:Technical 


N 


707 


90 


540 


285 


772 


X 


143.81 


187.16 


189.97 


194.88 


210.09 




S.D. 


3^.1 1 


49.37 


46.46 


44.64 


. 36.17 


'\''ariatU)n is s i.np 


K- si/L's dui- ti> missing 


subti'St scori's iti 









13 



17 




Figure 3. Frequency distribution of officer quality raw scores by sample. 



AFROTC students scoring at the 20tli percentile 
for that sample still scored better than 75%of t1ie 
basic airmen, indicating the select nature of the 
AFROTC students. Another way to look at the 
general aptitude level of AFROTf students is to 
consider the full nature of the basic trafcces 
included in the study. Only airmen with Amied 
Forces Qualifying Test (AFQT) > 50 were 
tested; i.e., of all cases tested on the AFQT, all 
these basics scored better than half the norm 
population. Taken further, basic airme^i in the top. 
25% of their sample have aptitudes at least two 
standard deviations above the mean aptitude 
found among the general population of 17-year- 
olds in the U.S. These basics obtained the same 
test performance as the AFROTC students scoring 
at the 20th percentile. Therefore, some 807^ of the 
AFROTC students are at le^st two sta,ndard 
deviations above the mean aptitude level of the 
general population. Taken further, the selective 
nature of the OTS and AFA incujnbents is 
apparent by noting that tlie lowest scoring 
individuals did belter ^han 63% of the basics. 
From Figure 3, within each sample, the 
distribution of OQ raw scores tends to be approxi- 
mately normally distributed with the exception of 



the OTS group which had a disproportiortate 
percentage scoring in the higher- score range. The 
OTS distribution is consistent with the high 
scientific and engineering background of the 
current OTS population. Table 10 presents 
selected OQ composite raw scores and relative 
standings within AFOQT nomi samples for use if a 
more exact comparison of scores is desired than 
can be obtained from Figure 2. Figures 4 and 5 
present the cumulative frequency distributions by 
sample for the Pilot and Navigator-Technical 
composites, respectively. 



VUl. CONCLUSIONS AND 
RECOMMENDATIONS 

A new form of the AFOQT (Form N) has been 
developed and standardized. The test item 
characteristics, internal consistencies of the tests 
and composites, validity cvidencc,^and representa- 
tiveness of the standardization sample are more 
than adequate. Therefore, it is recommended that 
Form N of the AFOQT be operationally 
implcmcrited. 



'is 



Table JO. Selected Officer Quality Composite Raw Score 
Values and Relative Standing Within AFOQT Norm Samples 



Raw 
Score 


Basics 


OTS 


AFROTC 


2nd U " 


AFA 


160 ' 


99 


99 


98 


99 


9Q 


153 


99 ^ 


91 


94 


94 


95' 


149 


99 




92 ' 


. 90* 


90 


144 


99 


' 75 


*86 


84 ; 


85 ' 


142 


99 


72 


84 


83 


80 


139 


99 


65 


81 


78 


75 


137 


99 


62 


78 


74 


70 


134 


99 


54 


75 


71 


65 


132 


99 


52 


71 


68 


60 


130 


99 


49 


69 


67 


55 


128 


^ 99 


39 


67 


64 


50 


126 


98 


39 


64 


61 


45 


124 • 


98 


35 


62 


55 


40 


122 


97 


32 


58 


50 


35 


119 


96 


30 


53 


46. 


30 


117 


96 


26 


52 


44 


25 


113 


95 


19 


45 


39 * 


20 


109 


93 


14 


38 


35 


15 


104 


91 


10 


33 


26 


10 


098 


86 


4 


28 


19 


05 


088 


73 


3 


18 


11 


■ 1 



r 





RAW SCORE 



Fi^t4re 5. Cumulative frequency distribution of navigator -technical composite raw scores by sample. 
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Al'I'luWlx ^ SUMMARY OV DiFFliRIiNCHs BETWKHN AFOQT FORM M AND FORM N 



Booklet and '§ut>teTt 



No. of 
Items 



Booklet 1 

OuantitaU^c Apj[m,(ie 




5c>oklet 2 

Verbal Aptitude 
()fticerBio|^.raplii,.i{ inventory 



Booklet 3 

Scale Reading 
Aerial Uandniarks 
(Icncral Science 



Booklet 4 V 

Mechanical I nroriiiaT^)n 
Mechanic ill ^'^rincipies 



nooklct 5 » 

Pilot Biographicid Invciitiny 
Aviation *"t"^>rnuition 
Visuali/ation of Maneuvers 
Instrument ronipr^.iicnsion 
Stick and '^lulder Orientation 

T*tal 



60- 

96 omitted 



SO omitted 
omitted 
24 omitted 
24 — 
24 omitted 

s:2 



, Borm N 
Booklet and Subtest 



Booklet 1 



^Purtl 



Xrithnietic Reasoning 
Math Knowledge \ 
Data Interpretation \ 



L 




Booklet 2 

Part I -Word Knowledge 
hirt 2 -Reading Comprehension 
IJurt 3 -Background for Current Iwcnts 
l^art 4 Verbal Analogies 

Booklet 3 

I^Urt I -Table Reading 
I^Urt 2 4iIeGtrical Maze 
l^^irt 3 Block Counting 
l^urt 4 Scale Reading 
I'art 5 Tools 

I^Urt 6-Mechanical Comprehension 
Booklet 4 

l*art 1 Rotated Blocks 
iirt 2 Aerial Landnuirks 
Purt 3 Cieneral Science 
'l*Urt 4 Instrument Comprehension 
I'urt-'^ Pilot Biographic and Attitude 



No. of 
Items 



25 
25 
25 



25 

2-5 

25 New 

25 



50 New 
30 New 
80 New 
48 

25 New 
24 



20 New 
40 
24 
24 

()6 NevT^A 



lot: 



606 



\ 
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APFI:NDJX B. SUMMARY OF ASSOCIATIiD^hST MATl-RIALS 
AND AKPT NUMBERS TOR AFOQU FORM N- 



AFPT Material 

Wl United Stales Air Force Officer Qualifying Test Manual for IntcrprelfaUon 

^)80 Maiuuil Tor Adniinistratiuii ( Uncontrolled) 

^^81 Su^)ring Instruction (Uncontrolled) 

^82 Boo\lct 1 ^ 

^)H2a Scoring Key. Booklet 1 / 

S)83 Booklet 2 



y 



^)83a Scoring Key, Booklet 1 

'm Booklet 3 

^>84a Table Reading Chart for use with Booklet 3 

084b Scoring Key. Booklet 3 ( l-ront-Rights) 

084c Scoring Key. Booklet 3 ( Back-Riglils) ^ 

084 d Scoring Key, Booklet 3 ( I'ront^-Wrongii) 

084e Scoring Key, Booklet (Back -Wrongs) 

085 Booklet 4 

085a Scoring Key, BtK^klet 4 (Irtint Rights), 

085b Scoring Key. Booklet 4 ( Back-Rjghls) 

085c Scoring Key, Booklet 4 ( rrtnit-Wrongs) 

085d Scoring Key. Booklet 4 ( Hack Wrongs) 

087 Answer ShetM. Booklets 1 and 2 (Dncontiolled) 

088 Answer Sheet, l^ooklel 3 ^Dncontrolletl) 

089 Answer Slicet, l^ooklet 4 (Uncontrolled) ^' 

000 Optical Scan Answer Slieet,NBooklets 1 and 2 (Uncontrolled) 

OOj Optical-Scan Answ'er Sheet, Booklet 3 ( Uncontrolled) 

002 Optical Scan Answer Sheet , BoWlct 4 (Uncontrolled) 

- , . .. : -Jl. L„ . v*^ . 



iti^l GOVERNMENT PRINTING Officr* I'^'m 
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